The absolute requirement ofEugkna gracilis for submicrogram quantities of vitamin B12 is well known. Unlike other organisms, the need of Euglena for vitamin B12 is not spared by end products of its biosynthetic reactions (3) . It has been shown that B12 deficiency in E. gracilis results in cell gigantism and prolongation of generation time; depletion also causes an increase in protein and RNA synthesis without concomitant DNA replication and mitosis. There have been no reports of the effects of B12 depletion on the distribution of cell volumes in the population for lack of accurate methods. Figure 1 shows that in a culture starved of vitamin B12 the cell numbers increased initially with a doubling time twice that of the controls, but reached a plateau after 90 to 100 h of starvation as did the total cell volume (i.e., counts x mean cell volume). In the control experiments, the total volume of cellular material increased exponentially at the same rate as cell number. Figure 2 shows the cell volume distributions during B12 starvation. The top distribution (0-h starvation) is representative of steady-state cultures of E. gracilis in miniimal medium (4, 6) . During starvation there was a marked increase in the average size of cells and the progressive formation of two size classes. By 100 h, a secondary mode of larger cells had developed, while the number of cells (Fig. 1) therefore be correlated with growth and age. The growth of an entire population, on the other hand, involves increases in both numbers and sizes of individual cells. For the special case of a culture in balanced growth, the distribution of cell sizes (and therefore the mean) is invariant, so growth is proportional to the rate of increase in cell number. When the steady state is perturbed, the change in mean cell volume must be considered as well. In a vitamin B12-starved culture, the increase in total volume of cellular material (Fig. 1) , which indicates the overall synthetic capability of the cells, is much faster than the rate of increase in cell number.
It was reported previously (4) shows the appearance of a second peak due to the accumulation of larger-than-average cells. The simplest explanation consistent with this observation is that growth of a subpopulation of cells is inhibited at a unique point in the life cycle. The remaining cells, although also inhibited, are not arrested at a specific locus that is identifiable by these procedures. With extended starvation the cells achieve a partial phasing at some control step before division. One possible reaction is the replication of DNA. During B12 starvation, DNA synthesis should stop or nuclear division would lead to the accumulation of binucleate cells. Although the new population reached as much as one-third of the total (Fig. 2) , there was no corresponding accumulation of binucleate cells. It is therefore-unlikely that cellular division per se is blocked.
In Euglena, B12 starvation causes significant alterations in macromolecular synthesis (1, 2 
